1
I n this issue of Pediatric Research, Perrin et al. address maternal and child obesity in a study examining the markers of systemic inflammation and the subsequent development of obesity in premature infants (1) . Undeniably, this study lends further support to what we know to be true, but are yet to effectively address-maternal obesity leads to poorer child health outcomes. Obesity in women of childbearing age is at an all-time high and is associated with multiple fetal complications, including preterm delivery (2) . Preterm delivery, especially spontaneous delivery at o28 weeks and medically indicated delivery due to preeclampsia or diabetes is much more common in obese women (2, 3) . Alarmingly, maternal pre-pregnancy obesity rates are at epidemic levels (∼25%) within the United States, and obesity is increasing through much of the world (4, 5) . Obesity complicates pregnancy by contributing to the development of pre-eclampsia, pregnancy-induced hypertension, gestational diabetes, thrombotic events, increased cesarean delivery, and through many of these conditions, contributes to the increasing maternal mortality rate in the United States (6) . Maternal obesity is associated with an increased risk of miscarriage, fetal death, infant death, and major birth defects, including neural tube defects, cardiac, and orofacial abnormalities (7) (8) (9) . Term infants born to mothers with obesity are more likely to experience perinatal asphyxia, meconium aspiration, neonatal seizures, or shoulder dystocia (10) . Associations with subsequent neurodevelopmental disorders include increased risks of cerebral palsy, attention-deficit disorder, cognitive delay, and even autism (11) (12) (13) . In addition to the direct health threats to children of obese mothers, these children are at much higher risk of becoming obese and developing cardiovascular morbidity or type 2 diabetes (14) .
The biological roots of childhood obesity include not only the interplay of excess nutritional intake and decreased energy expenditure, but also the less understood elements of genetics, epigenetics, the in utero fetal environment. Factors implicated in the rapid increase of obesity globally include nutritional and environmental exposures that have the potential to increase systemic inflammation. Perrin et al. address the association between systemic inflammation in early infancy and the risk for developing very early childhood obesity (1). As part of the ELGAN (extremely low gestational age newborns, o28 weeks gestation) study, they present data on the association between early inflammation-related proteins in the blood of neonates and subsequent obesity at 2 years in a cohort of 882 ELGANs. Pregnancy complicated by obesity is known to be associated with increased maternal systemic and placental inflammatory responses (15) (16) (17) . However, cord blood collected from the term infants of obese mothers has not been shown to have a parallel increase in inflammatory markers (15, 17) . In the current study, infants with spontaneous indications for delivery were more likely to have markers of systemic inflammation on the first postnatal day compared to children delivered due to maternal cause. In multivariable models, only elevated IL-6 on day 1 was associated with the development of obesity (odds ratio: 2.9; 95% confidence limits: 1.2, 6.8). These results parallel the data previously published, showing only small differences in the inflammatory patterns in infants born to mothers with obesity, as compared with mothers without obesity (18) . At this time, evidence does not support the conclusion that the transference of inflammatory maternal proteins to the fetus plays a significant role in the development of childhood obesity in preterm infants, and further research is needed to understand the role of chronic inflammation and the development of increased adiposity in infants.
Perrin et al. also provide more data on the evolving pattern of obesity in the ELGAN population. While 20% of their mothers were obese, an alarming 14% of ELGANs in their cohort were already obese or overweight by 2 years of age. The longitudinal data in other ELGAN cohorts suggest that the typical pattern of growth in extreme preterm infants is that of growth failure during infancy followed by an accelerated catch-up during childhood through adolescence, which often crosses the growth and the BMI percentiles (19) (20) (21) . Experience and previous research support the premise that the children in this ELGAN cohort will likely experience additional excessive weight gain in later childhood, which will result in an even higher rate of obesity in adolescence. The risk posed by the expanding obesity rate among ELGAN children is especially concerning due to the high baseline burden of chronic health issues these children face. ELGAN populations have higher cardiovascular disease risk, including higher LDL cholesterol, systolic blood pressure, resting heart rate, and pulse pressures (22) (23) (24) . Combining obesity and the subsequent risk of diabetes with the baseline risk of cardiovascular disease likely creates a substantial risk of accelerated atherosclerosis and early cardiovascular disease in this population.
Previous and current research on the familial cycle of obesity and increased related chronic health problems in youth have public health policy implications. Perrin et al. found that ELGANs who developed obesity by the age 2 years were significantly more likely, than healthy weight children, to have a mother who was obese before her pregnancy. Although maternal pre-pregnancy obesity is one of the strongest predictors of childhood obesity, it remains unclear how much of this association is related to genetic predisposition, intrauterine environmental influences, or exposure to a similar environment that fosters obesity in the mother. It is clear that societal influences that increase the consumption of calories and decrease opportunities for physical activity are the key contributing factors to childhood obesity, and that public health policies will be needed to make the necessary changes to impact the problem.
Working at the local level, programs supported by the Robert Wood Johnson Foundation (RWJF) have made contributions to advocacy to reduce childhood obesity. Voices for Health Kids was established in 2012 by the American Heart Association and the RWJF to build and support an infrastructure that will advance policies to address childhood obesity. This includes providing grants to organizations already involved in childhood obesity and equipping the advocates with knowledge, skills, and research to help them develop and execute effective messages to help increase the likelihood of successful policy initiatives. Recent research found that states with active Voices for Healthy Kids campaigns enacted 50% more policies to reduce childhood obesity and improve community health than they did before the campaign was implemented in 2013 (25, 26) . School-based interventions that combined diet and physical activity components may also hold the promise for childhood obesity prevention worldwide (27) .
There are scientifically validated programs for reducing obesity in women, including programs based on the effective National Diabetes Prevention Program (28) (29) (30) , hospitalbased programs (31) , behavioral interventions and health coaching (32, 33) , and medically approved commercial weight loss programs (30, 34, 35) . Programs such as these are effective, yet are scarcely utilized due to the lack of funding and insufficient health care coverage for preventive services covering weight management (36) (37) (38) . Further research in a variety of disciplines (biological, social, and health policy) is needed to better understand how to implement the policies that allow wider participation in such programs and encourage behaviors that promote healthier weights. Policies to reduce obesity should not only apply to youth, or to women of child-bearing age, or to adults with prediabetes, or those who recently had a heart attack. Efforts to reduce obesity should be broad and inclusive. Tobacco control is one example of governmental policy that has resulted in improved health of the entire population. It is yet to be seen whether similar regulations to introduce a soda tax or eliminate advertising of high-sugar food and drinks could reduce obesity, but there are signs that these efforts could benefit population health (39, 40) .
In conclusion, obesity in women of child-bearing age is a true public health crisis, leading to increased morbidity and mortality in women and children. We propose that research, innovative strategies, and public health policy initiatives focusing on reducing the rates of obesity in women of childbearing age are desperately needed. Reductions in maternal obesity would improve not only the maternal health but would have countless benefits, including reducing infant mortality, premature birth, rates of neurodevelopmental impairment and disorders, childhood obesity, cardiovascular disease, and type 2 diabetes.
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